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Problem/Task: 

Create as many equations as you can where 4 is a solution in each case. 

Then classify them. 

 

Rules: 
1. State the properties used in creating each equation. 

2. Solve each equation to prove 4 is a solution, and state the property used in each step. 

3. Explain how you classified your equations.  

 

Prior knowledge: 
Students have been introduced to: 

1. The properties of real numbers. 

2. Solving linear equations involving 1 or 2 steps. 

 

Purpose of the Problem: 
Teachers usually fail to help students appreciate their knowledge of the properties of real 

numbers and see the connection between such properties and solving equations.  Reversing this 

may lead to marked increase in ease in solving equations and clearer understanding of the 

properties. This problem activity primarily addresses this particular issue.  

 

Value of the Problem: 
The problem is rich in mathematical content and valuable mathematically. While it 

reinforces prior learning, it establishes the relationship between properties of real numbers and 

solving equation. It introduces students to the mechanics behind generating equations, and for 

that reason, they may be able to strengthen their skills in solving equations. The activity also 

provides students an opportunity to exercise their creativity. Sum all these up along with a strong 

sense of ownership of the equations that they have generated and the result may just be 

empowerment in mathematics that they all deserve to have. Remember that the equations are not 

limited to linear ones.  Accommodating the generation of higher degree equations can only lead 

to more enriching mathematical experience. 

 

Target Audience: 
 The activity is appropriate for both middle and high school levels. Since the prior 

knowledge requirements are minimal, this activity affords convenient entry levels for students of 

varied mathematical backgrounds and skills. Given the extension possibilities, students with 

more advanced skills can definitely benefit from this activity. 

 



 

Extension: 
 The activity allows students to employ higher degree equations, including trigonometric 

functions, and many more. 

 

 

Anticipated Student Responses: 

Generated Equation #1    Proof #1 
 

x = 4       3x = 12 

 

3x = 12      multiplication property 3x/3 = 12/3  division property 

 

       x = 4 

 

 

 

Generated Equation #2    Proof #2 
 

x = 4       2x + 4 = 12 

 

2x = 8   multiplication property 2x + 4 – 4 = 12 – 4 subtraction prop. 

 

2x + 4 = 12  addition property  2x = 8 

 

       2x/2 = 8/2 division property 

 

       X = 4 

 

                                       

Generated Equation #3    Proof #3 

 
x = 4       2x – 3(x – 1) = -1 

 

-x = -4  multiplication property 2x – 3x + 3 = -1 distributive  

property 

 

-x + 3 = -1  addition property  -x + 3 = -1 

 

(2x – 3x) + 3 = -1 substitution property  -x + 3 – 3 = -1 -3 subtraction 

          property 

2x -3(x – 1) = -1 factoring (distributive 

   Property)   -x = -4 

       x = 4   multiplication 

          property 



       

Anticipated Reasons for Classifications 
 

1. By number of steps involved in solving the equations 

2. By degree of x (linear, quadratic, etc.) 

3. By location of variable (variable on one side or variable on both sides) 

4. By type of equations (polynomial, trigonometric, etc.) 

 

 


